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I I in a notice effecting later election filed with the International Bureau on: 



2. The election | X| was 

□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 
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Date of Mailing 

{day/month/year) H FEB 200Z 


Applicant's or agent's file reference 
DWH- 10652/29 


IMPORTANT NOTIFICATION 


International application No. 
PCT/US(X)/25211 


International filing date (day/moruh/year) 
15 September 2000 (15.09.2000) 


Priority date {day/month/year) 
16 September 1999 (16.09.1999) 


Applicant 
SOLIDICA, INC. 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication tc 
all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices)(Article 
39(I))(see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant*s 
responsibilit)' to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the PC 
Applicant's Guide. 
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Facsimile No. (703)305-3230 
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Applicant's or agent's fUe reference 
DWH- 10652/29 



FOR FURTHER ACTION 



See Notification of Transmittal of International 
Preliminary Examination Report (Form PCT/IPEA/416) 



International application No. 
PCT/US00/252n 



International filing date (day/month/year) 
15 September 2000 (15.09.2000) 



Priority date (day/month/year) 
16 September 1999 (16.09.1999) 



International Patent Classification (IPC) or national classification and IPC 
1PC(7): G06F 19/00 and US CI.: 700/117, 118, 119> 120, 121, 122, 123, 182 



Applicant 
SOLIDICA, INC. 



1. This international preliminary examination report has been prepared by this International Preliminary 
Examining Authority and is transmittedj^the applicant according to Article 36. 

2. This REPORT consists of a total of ^sheets, including this cover sheet. 

I 1 This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings 
which have been amended and are the basis for this report and/or sheets containing rectifications made 
before this Authority (see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT) 



These annexes consist of a total < 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 



I 


El 


II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



Date of submission of the demand 
13 April 2001 (13.04.2001) 



Date of completion of this report 
18 January 2002 (18.01.2002) 



Name and mailing address of the I PEA/US 
Commissioiier of Paienis and Trademarlcs 
Box PCT 

Washington, D.C. 20231 
FacsimUe No. (703)305-3230 



Authorized officev^;^ /? ^4^66^^ 

Leo Picard ^ t^Z-iL^ 

Telephone No. 703-308-0538 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Inieraaiional application No. 
PCT/USOO/25211 



Basis f the report 

With regard to the elements of ihc international application:* 
the international application as originally filed, 
the description: 

pages 1:34. originally filed 



pages NONE 



pages NONE 



, filed with the demand 
'[ filed with tiie letter of. 



the claims: 
pages 35-40 



pages NONE 



pages NONE 



pages NONE 



as orig'mally filed * i i o 

as amended (together with any statement) under ArUcle 19 

filed with tiie demand 
, filed with tiie letter of . 



the drawings: 
pages 1-10 



pages NONE . , ^ 

pages NONE filed with the letter of . 

[~| the sequence listing part of tiie description: 
pages NONE , as originally filed 



_^ as originally filed 

, filed witii the demand 



pages NONE 

□ contained in the international application in printed form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequenUy to this Authority in computer readable form. w,,„„d the disclosure in the 
H The statement that the subsequently furnished written sequence listmg does not go beyond the disclosure m 

international application as filed has been furnished. 

has been furnished. I 
4. □ The amendments have resulted in tiie cancellation of: 

I I tiie description, pages NONE 1 
[ I tiie claims, Nos. NONE 



. filed with the demand 
, filed with the letter of . 
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V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial appUcabiUty; 
citations and explanations supporting such statement ^ 



1. STATEMENT 

Novelty (N) 



Claims 1-35 



Claims NONE 



_YES 
NO 



Inventive Step (IS) 



Industrial Applicability (lA) 



2. CITATIONS AND EXPLANATIONS 
Please See Continuation Sheet 



Claims NONE 



Claims 1-35 



Claims 1-35 



Claims NONE 



^YES 
NO 



_YES 
NO 
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International application No. 
PCT/USOO/25211 



V. 2. Citations and Explanations: 

1. Claims 28-30, 33 lack an inventive step under PCT Article 33(3) as being obvious over Crump (U.S. Pat. No. 5,121,329) in 
view of Fell (U.S. Pat. No. 5,252,163). 

Crump disclose a system for fabricating an object using sequential material deposition, comprising: 

a memory for storing a description of the object, (Fig. 2. elements 36 and 40; Col. 5, lines 45-50, i.e.. It is inherent diat the CAD 
software would have a memory for storing the description of the object); 

a material feeder for providing material increments with faying surfaces therebetween, (Figs. 4, 5 and 10); 

a controller. operative to coordinate the addition of successive layers through the material feeder and control the source of ultrasonic 
vibrations to consolidate the layers in accordance with the description of the object, (Fig. 2, element 44; Col. 10, lines 59-64); 

an actuation system for imparting relative motion between the material feeder and energy source, (Figs. 2 and 10; Col. 14, lines 64- 
68; Col. 15, lines 1-13) 

However. Crump fail to disclose: 

a source of energy operative to produce an atomically clean faying surface between the material increments without melting the 
material in bulk; 

the process used to form the object involves ultrasonic, electrical resistance or frictional consolidation. 



But, Fell discloses such limitations as follows: 

a source of energy operative to produce an atomically clean faying surface between the material increments without melting the 
material in bulk, (Col. 17, lines 35-45); 

the process used to form the object involves ultrasonic, electrical resistance or frictional consolidation, (Col. 11, lines 6-1 1 and lines 
33-38; col. 17, lines 35-45) 

Therefore, it would have been obvious to a person of the ordinary skill in the art at the time the invention was made to have combined 
the teachings of Crump et al. with the teachings of Fell because it would improve tfie manufacturing of 3-D objects by implementing 
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~S^P^i^^^^^^\n,c^ in anyofUie preceding box^«DOtsuHte«nO 

1 (TO be usedwh«^the^ TZZZ^ «he u^^terials prior to fabricauoa. 

hrbTFeU and thereby avoiding the steps of melting tn 

uluasonic consoUdaUon as uught by FeU an ^^^^ 

. per ArUcle 33(3) as being obvio-s over the prior art «;appUedm.h 

, Claims 31-34 »acU - ^venu-^eP m^^^^ p,,. 5.637,175) . 

;«c^gpa«grapb and further mv.ew of F yg» ^^^^ ^nunp et al. farther disclose 

Cn.mpe.a..andFeUdisclose.elimitaUonsofc.am..»a ^ „^ .Col. 3. i.es «.3. i.e. 
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materials; Col. 9. lme8 30-3KHg^^^^^^__ 



l^^^ERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/USOO/25211 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



material increments defme a discontinuous or gradual change in material composition. (Col. 3. lines 16-20. i.e. there is a gradual 
change m material composition from liquid to solid); 

me description of the object is provided in the form of a computer-aided design or manufacmring (CAD/CAM) fUe. (Fig. 2. element 

the object includes an overhanging, cantilevered or enclosed feature; and 
support material is used to support the feature. (Col. 15, lines 13-20; Fig. 10). 

the support material has a melting point which is different than the material used to form the object. (Col. 5, lines 62-68); 

the support material is an alloy including solders, copper-based brazes, nickel-based brazes or titanium-based brazes, (Col, 6. lines 1- 

providing a computer-controlled actuation system operative to automaticaUy place the material layers in position prior to 
consolidation. (Fig. 2, Col. 3. lines 38-50); ^ i~ f 

However, Crump et al. do not disclose: 

using a process that produces an atomically clean faying surface between the increments without melting the material in bulk; ' 
the process used to form the object involves ultrasonic, electrical resistance or friclional consoUdation; 
the process passes the energy through the material increment during the deposition thereof; 
But. Fell discloses such limitations as follows: 

using a process Oiai produces an atomically clean faying surface between Uie increments without melting the material in bulk (Col. 
17. lines 35-45); ' 

the process used to form the object involves ultrasonic, electrical resistance or frictional ci)nsolidation. (Col. 11 lines 6-11 and lines 
33-38; col. 17. lines 35-45) 

the process passes the energy through the material increment during the deposition thereof. (Col. 17, lines 41-45); 

Therefore, it would have been obvious to a person of the ordinary skiU in the art at the time the invention was made to have combined 
the teachings of Crump et al. with the teachings of FeU because it would improve die manufacturing of 3-D objects by implementing 
ultrasomc consoUdation as taught by FeU and thereby ayoiding Uie steps of melting die materials prior to fabrication. 

Crump et al. and Fell disclose some of die limitations of claim 1 above but fail to disclose: 
removing any excess material 

die material is provided in (he form of thin layers, and one or more of the layers are cut into a shape corresponding to die description 
of the object prior to the step of consolidating the layer; r » f 

alternating layers of reinforcement fibers and metallic powders, foils, or a combination diereof. are used to fabricate a metal-matrix 
composite object; 

the step of at least partially consolidating die metaUic powder dirough laser-aided heating; 

the fibers are continues ceramic fibers; 

the object is a fiber-reinforcedcomposite tape; 

the reinforcement fiber cross each odier in successive layers for added strengdi; 
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the support material is cut and placed to ensure that it can be shaken or otherwise easily removed from the object being fabricated; 
the support material is applied as a liquid, but hardens to produce a rigid support structure; 

slip-cast ceramics, freeze-east ceramics, solgels, or hard, sufficiently high-melting point waxes are used as the support material; - 

However. Feygin et al. teach such limitations as follows: 
removing any excess material. (Co!. 9, lines 60-65); 

the material is provided in the form of thin layers, and one or more of the layers are cut into a shape corresponding to the description 
of the object prior to the step of consolidating the layer, (Col. 6, lines 50-65, i.e. cross sections are cut by a laser beam; the cross- 
sections can be formed on the object or separately); 

alternating layers of reinforcement fibers and metallic powders, foils, or a combination thereof, are used to fabricate a metal-matrix 
composite object, (Col. 7. lines 53-54; Col. 16. lines 53-65); 

the step of at least partially consolidating the metallic powder through laser-aided heating, (Col. 2, lines 25-29); 
the fibers are continuos ceramic fibers, (Col. 27, 40-45, i.e. ceramic tapes); 
the object is a fiber-reinfrcedcomposite tape, (Col. 27, lines 40-54); 

the reinforcement fiber cross each other in successive layers for added strength, (Col. 22, lines 32-34); 

the support material is cut and placed to ensure that it can be shaken or odierwise easily removed from the object being fabricated, 
(Col. 10, lines 12-16); 

the support material is applied as a liquid, but hardens to produce a rigid support structure, (Col. 9, lines 53-56); 

slip-cast ceramics, freeze-east ceramics, solgels, or hard, sufficiently high-melting pomt waxes are used as the support material, (Col. 
3, line 10 and line 13; Col. 12, line 39); 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time the invention was made to combine the 
teachings of Crump et al. and Fell with the method of Feygin et al. because such combination would allow to provide a new and 
improved method for manufacturing a three dimensional object from laminations formed in shapes required for assembly in a 
preselected sequence, (Feygin et al.. Col. 5, lines 20-24). 



5. Claims 8, 9, 17, and 22 lack an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in 
paragraph 4 above and further in view of Breimecke et al. (U.S. Pat. No. 5,817,199). 



Crump et al.. Fell and Feygin et al. disclose the limitations of claim 1 and 18 above but fail to disclose 

the material is provided in the form of thin layers, and one or more of the layers are consolidated then trimmed in accordance with the 

description of the object; 

the material is provided in the form of a plurality of thin layers which are consolidated one layer at a time; 

the material is provided in the form of a tape having a width; and the description of the object takes the width of the tape into account; 
the support material is roughened through mechanical or chemical processing; 
However, Brennecke ela al. disclose such limitations as follows: 

the material is provided in the form of thin layers, and one or more of the layers are consolidated then trimmed in accordance with the 
description of the object, (Col. 1, lines 47-49; i.e., it is inherent that the webs are trimmed after being bonded); 
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the material is provided in the form of a plurality of thin layers which are consolidated one layer at a lime. (Col. 1 . line 62-67); 

the material is provided in the form of a tape having a width; and the description of the object takes the width of the tape into account 
(Fig. I, elements 36A, 36C; Col. 9, lines 62-67); ^ ^tt^uuui. 

die support material is roughened through mechanical or chemical processing. (Fig. 5; Col. 11, Imes 8-12); 

Therefore, it would have been obvious to a person of ordinary skill in the art at the time the invention was made to combine the 
teachmgs of Crump et al.. Fell and Feygin et al. with the method of Brennecke et al. because it would provide an efficient ultrasonic 
bondmg method wherem a batt of bondable material such as fiber can be consolidated by ultrasonic bonding with rotary ultrasonic 
horns to form a unitary web. (Brennecke et al. Abstract. Imes 25-27). 



6. Claim 27 lack an inventive step under PCT Article 33(3) as being obvious over the prior art as appUed in paragraph 4 above 
and furUier m view of Mehta et al. (U.S. Pat. No. 4,743,733). i«« -""^c 

Crump et al.. Fell and Feygin et al. disclose the limitations of claim 1 above but fail to disclose the object is a repair to an existing 
article. However, Mehta et al. teach such Umitation, (Abstract, lines 1-6). Therefore, it would have been obvious to a person of 
ordinary skill m the art at the time the invention was made to have combined the teachings of Crump et al, and Feygin et al with die 
repairmg method of Mehta et al. because it would provide with an improved method for repairing a damaged metallic portion of an 
arucle to recreate its original configuration and material. (Mehta et al. Col, 1. lines 34-37). 
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NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT 
♦ OR THE DECLARATION 

(PCT Rule 44.1) 



Applicant's or agent's file reference 
DWH- 10652/29 



International application No. 
PCT/US0OA25211 



Dai s of Mailing 
(ih) ' maalb/jeat) 



gfinrnzooQ 



FO I FURTHER ACTION See paragraphs I and 4 luh.u 



International filing date 
( iayf month /year) 

15 SEPTEMBER 2000 



Applicant 
SOLIDICA. INC. 



The applicant is hereby notified that the international search report has been established and is transmitted herewith. 
Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When? The lime limit for filing such amendments is normally 2 months from the date of transmiiu.1 of the 

mtcmational search report; however, for morc.details. see the notes on the accompanying sheet. 
Where? Directly to the International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 
Facsimile No.: (41-22) 740.14.35 

For more detailed Instructions, see the notes on the accompanying sheet. 
Il^S^^'lTra^a^W^^^^^ ^^"^ - 

With regard to (he protest against payment of (an) additional fec(s) under Rule 40.2. the applicant is notified 

CH ^.tPof 'he decision thereon has been transmitted to the International Bureiu logclhcr with the 

L-J applicant s request to forward the texts of both the protest and the decision thereon to the designated Omlcs 

|_J no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 
Further action(s): The applicant is reminded of the following: 

^^"hVJ'^L^LT"-^^ "'f /"-^rity date, the international application will be published by the Inlcrnalional Bureau 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the intcmaiional application or oHhc 
pnonty claun must reach the International Bureau as provided in njles 90 U, I and 90 Us 3. resp^tivcly before e 
completion of the technical preparations for international publication. rcspeciiveiy, oclore the 

^"w?,h' •''^ P"°?'y " ^'"^"'^ international preliminary examination m.i.st he file.l If the anpllc.m. 

wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later) 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into the national ph-.se 

^ri^ritv'i?*^'^""'fH°^"'^r "'"'"^ °' " "^'^^'io" w^hin 19 m n rrro ^hc 

pnonty date or could not be elected because they are not bound by Chapter II. 



Name and mailing address of the ISA/US 

CommissioDcr of Patents and Trademarics 
Box PCT 

Waahinglon, D.C. 20231 
Facsimile No. (703) 305-3230 



Authorized officer 



r^. (703) 308-1108 



WILLIAH,GRANT 
Telephone No. (703) 308-1 108 



Form PCT/ISA/220 (July 1998)^ 
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' NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT 
I OR THE DECLARATION 

[ (PCT Rule 44.1) 



Applicant's or agent's Tile reference 
DWH- 10652/29 



Dalfe of Mailing 
(dajgmontb/jear) ^ 



FOR FURTHER ACTION See paragraphs 1 and 4 belou 



International application No. 
PCT/US00/252!1 



International filing date 
(derf/ month ijear) 

15 SEPTEMBER 2000 



Applicant 
SOLIDICA, INC. 



1. Q The applicant is hereby notified that the international search report has been established and is transmitted herewith. 
Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the international appUcalion (see Rule 46): 

When? The time limit for fiUng such amendments is normaUy 2 months from the date of transmittal of Uie 
mtemational search report; however, for more details, sec the notes on the accompanying sheet. 

Where? Directly to the International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20 , Switzerland 
Facsimile No.: (41-22) 740.14.35 

For more detailed instructions, see the notes on the accompanying sheet. 

^ n T!^ ^P'^^^^.^w ? ^^^^ notified that no international search report will be estabUshed and that the declaration under 
' ' Article 17(2)(a) to that effect is transmitted herewith. 



3. 



I I vit^^vi\ to the protest against payment of (an) additional fee(s) under Rule 40.2. the applicant is nolificd that: 

I I the protest together with the decision thereon has been transmiued to the International Bureau together with the 
applicant s request to forward the texts of both the protest and the decision thereon to the designated Offices. 

Q no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Further action(s): The applicant is reminded of the foUowing: 

Shortly after 18 months from the priority date, the international appUcation will be pubUshed by the International Bureau 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application or of the 
pnonty clauTi must reach the International Bureau as provided in rules 90 bis 1 and 90 bis 3. respectively, before the 
completion of the technical preparations for international publication. 

Within 19 months from the priority dale, a demand for international preliminary examination must be filed if the appUcant 
wishes to postpone the emry into the national phase until 30 months from the priority date (in some Offices even later). 

Within 20 nionths from the priority date, the applicant must perform the prescribed acts for entry into the national phase 
before al designated Offices which have not been elected in the demand or in a later election within 19 months from the 
pnonty date or could not be elected because they are not bound by Chapter II. 



Name and mailing address of the ISA/ US 
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Facsimile No. (703) 305-3230 



Authorized officer 

WILLIAM.GRANT 



Telephone Nb. (703) 308-1 108 



Fonn PCT/IS A/220 (July 1998)^ 



(Ste ttoia on accompanjia^ sbett) 



PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL SEARCH REPORT 

(PCT Article 18-and Rules 43 and 44) 



Applicant *s or agent's file reference 
DWH- 10652/29 



International application No. 
PCT/USOO/25211 



FOR FURTHER see Notification of Transmittal of International Search Remit 
ACTION (Pann PCT/ISA/220) as v^U as, vvhere^ii^eS 5 



International filing dale /month/year) 
15 SEPTEMBER 2000 I 



(EarUcst) Priority Date (day/tnonUifyear) 
16 SEPTEMBER i999 



Applicant 
SOLIDICA. INC. 



This international search report consists of a total of sheets. 

[X] Uisaiso accompanied by a copy of each prior art document cited in this report. 



cant 



I . Basis of the report ~ • 

a. With regard to Oie language, the intemaUonal search was earned out on the basis of the international appUeaUon in U,e 
language m which it was fded. unless olhenvise indicated under this item appucauon in Uie 

□ tlioSXTe' ^"uir °' ' °' *^ international appUcation furnished to this 

contained in the international applicaUon in written form 

□ Ided together with the international application in computer readable form 
furnished subsequently to this Authority in written form. 
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